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. oatrids of the heed box; the stilling basin cozace te both the eyillvay

and Gutlst works, emi s purtion ef the down viver Sepograjhy, vhich vere ' [HESE




‘foy sir to circulste 88 far

end pyovided a flat water surface on all
and (3) 1t provided a clesr.

the tunuel frou filling,

Srillvey flow in the tunnel was foumd to b

ez 6o the Lage of the deflectar.
after the structure had deen modified

too large.
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' resistanse.esused Ay the
—spillvay tammel to £111,

| abowe im & Junction section s shown in Pigare Th.
Pty caused no d3fficulty unless the .
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flow sutering, pessing through, and
Oufilet Works snd Tuumnel Juzction Tests
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maxims or nesr aximm flow,
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“An offoeuw mrg—dmutunc m« was rquitul h the .
nnnumuwammnhmmumnurmnm
river channel and riverbanks. Even moderats ercsion tandencies and
”‘mhmumumumhmm.»w, it vas felt thet
ammmnmhmmmmmmmm-
?untmmaMwurmmahmmmml | he
‘rmzcumummmmmmmpmh-mm-
esrned with spreeding the high-velosity witer, sbout 60 feet yer
m,mammmmmmmmmrummum

‘ -Peots showed that this
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mnmmmm«mmzpm. , .
s placed 30 a8 to divide the bdesin AEEG—appesdl |
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-fow for high diseharges, but produced e8ire '
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. ‘melt csusel@n increase in the inflow to the reservoir fyom 5,000 to .

31,500 ¢fs jon April 16, Figure 10. The high rua-off and inflov oontin
throsghout April 17 swf medt of April 18. The spilivey wast imto opers-
tiom -on Ap¥il 1T, reschinyg & poek flov of. 3,760 secoud fest on April 19 = |
. = paricd of owr 12 é=7s, The: maximum outflow disshargs vopreswated 68
Figare 11 shows the hydraulic Sate iz texms of U -
At the time of maximmm outfiow, the spillwey eruct vas

feet muking ths reserveir elevetion 3.2 feot over the & ‘

way plers, Pigare 11, The maxiwnm height of fall, hsod water to tall-
 water, wes T2 faet, ol the exergy entaring the stilliag basin amounted
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wmter in the Mn.
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nmmmmnmmmummuumor
the spillvay. During these mesaurements, the irrigsticn outlet works
wvas closed. The discharges datermired by the United States Geological
Survey, ipdicated by circles, on Figure. 13 indiemte the degree of agres-
mmmmaalmammwm-.,nmmm
h.6, 1.1, and 1.8 percent for the Aprl) 17, 15, .end 25 dsterminations,
rupectivaly Yor all Muﬂ yarpodes, these poinis indiomte good

wmmm mmmmutu- On

MMMI17WMMM‘EMWWM;WM

’ Itmhsmmmtmmmwmm
cmuummwamprnwmmthmmz Per- -
baps the scals, 1:21.5, 414 not provide a mofel sufficisntly large to

overcems the greater viscous and surfecs tension foreas that are noymally
expected in & saall mofel. Additioral prototyps discharge measurements,
rarticuloarly for the lower reservoir elevaiions, during some future ron-
oﬂ,mmmwm.lptoemmahﬁcmtmlmfw

» , P
and fell ,h.—:suiM, csusing salne splnsking snd (=t el fi |
. m it was m M ,th m S

xintmm m’m, 1,e., less then 0.2 foot.

The reting carve vm by modal tests, Pigare 12, mas the
definite change from ome type of flow to the otdar, It wee for this
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urmmmmmmtwhm
scund of the air flov and from the Aifficulty 4n WAding
the anemometer steady. There Was chance for ctusidereblie error ir @my
caes snemometer measuremant and so sswiral o were made for
each flow ia doth the vertieal and ) ot pipes. Roadimgs
were taken until Atanc-Pelb=br the cbee: : a8 tyue averoge hed
been obtained; a comsistent sst of rendings over 3 pericd of say 10 or
more mimites wes obiained. The ensncmster reccrded liasal faeet ef flow
which, vhen divided by the elspoed time, geve the air weleeity im feet
per second. Esch cbeervation wes for ghout 2 mimates vo that the aver-
age veloelty of sir flov was thet cecwrring for from 6 to 12 mimates of
testing tims. Pressuras medsured in the U-tube alszo indictted tiat the
eir flow was not stesdy. Differemtials varied froa plus to mimme, dut
an average reading wes easisr to obtain {asn was the air weleeity.

o more air the prototype would entrein., Wheve the model showed air ;
mmwssmtortbnurmtwl,ooomrm 1

L of spillway discharge, the prototype showed 20.5 yaresst. Por 3,600

SRR second fest the ml m 1.9 pareent and AR the prototyrs ?.T

mmmmmmmumamamm
also showns in the figure. mmmm«mmmm
wmpmmrz,mmmmmmm.'
which were considered mose relisdbls, indicmted that ths curve should de
drewn below tho velocity paints, MNoreover, the shape of the curve was :
m-mmtommxmm-umdaammmm

™ further yeowm the wvalidity of the shaps &
ap 2 o CUIYe, m of air ‘Flow wg ! .m »::;a ﬁii Wﬂ& %W
and using

carried squal quemtitiss of air. mmmmm,
friction, inlet, ete. mmmmmwuum
Muﬁmpnd—mw\:m :

- ol

1mMatthmlng§__b

mmmcummmqmmumnmq
xespect apd, furtheraore, it performed acecrding to the yredictions made
from the moldel testa. Ammammmnmm
umumza.




discharges of 3,700, 3,300, :,350, asd 1,050 efe. Thene sre showd ia

BO ripeep was vsed in the model tests.
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" Elewations obtained

below the tail-weter curve.
‘ in the Heart River.

sdjacent to the wing vall at the end

they ineluded ths boil height at

was :

curve, but only
of the apron which

along the besin conterlise sgreed with |

 with the tail.water elevation sad.
600 seecud Teet the elavetion at Point

» Figure. 323
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Iupction uf structure rouau-‘__gso uﬁ }951 rloodo A
L Anmpoeuonatthn -pulmcomnmmtmm

ronmmmum | | T

!hc econduit mlsction, hx 'both mmcu, mvn.hd thnt th-
concrets was in excellent condition with the exception of four small
ercdsd arecs located in the 90° bemd. ronnungtmlmnooa,murf
casts were made of the two most prominent ayess. Thess are shown about
full size in Figures 35 and 36. ‘The largest area is adout the size of a

wore molded in sponge rubber against the
mmmthnfonmmctmpuuofth
1950nooa .

Mmmlmmmmimnlﬂmrmmd
mw'm Counstruetion timbers or ice falling into the sbaft eould
have, by impact, caused the surface damege shown. Persons vho have viewed
tumbhrmmmmshantmmt wmmm
-mbyuuutm. . ; ¢ +f ‘

rwthI”lM munupinnoud m
“There aypear to have been any marked
mumumu-umuﬂmzwlnmtm‘ ~¥o repairs
M*mhlicndmcnnryw o

Plntorwtaotthuu‘uwumrmumtotm
to chart the progress of erosicn, vhntever the csuse. Valusble informa-
tion, eithar positive cr nsgative, can be obtaingd on the duredbility of
concrete in & vortical Wond, and it may be poesible to determine mthor
m:utimisamtﬂbntmmtorumwmm o

Iupoction of the rlmp damtnu from the Btunng huin,
romuumlgsonou,mmuathtmnmuum
Wucking again-fron—thw-offiolal-reperts-"The slumped riprap in the chamnsl
imnsdintely downstresm from the stilling basin structurs was repsired in
May and Jure 19%0. MIMHmmpMmthnmtobnu
thlut.ondnnumknplmmr grevel. The ervsion of the
rivertank just downstresm from the end of the riprapped chaanel was
sloped and covered vith gravel and rock.” e
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A--A viclant vortex was formsd in
above the sublmergsnce point.
extsndsd down into the horisontal
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B--Jee in the tumiel, formed from emall leaks around the
ocutlet works control gate, was removed before the
spillwey cpersted.

HEARY BUTTZ DAM
Spillwey and Outlat Works Teots
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A--Flouv from the tunnel was spread to the ¢ntire
besin width by the dividing walls, which,
for this discharge, are submerged.

B--Flov leeving the basin had no choppy waves but 4id
have nild swells and boils.

HEART BUTTE DAM
Stilling Basin Perforusnce--Discharge 3,600 cfs
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B--Loss of bank material aleo occurred along the right beak
particularly neer the Junetion of excavated chanzel and
river,

EEART FUTTE RAM
Erosion of Excavetsd Channsl Panks
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